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Additional Data for Sample Preparation and Characterization
Figure S1: Mass scans over Ta n + cluster beam as selected by the QMS. The same setting for both samples was used, the only difference being, that for the atom the QMS was used employing the RF, while turning it off for the unselected clusters. The mass scan shows Ta 7 as the most abundant cluster size for Ta n>1 . cluster sample. The cluster and atoms are evenly distributed on the surface and show in the case of the clusters a homogeneous size distribution. To achieve high magnification, a large amount of energy was introduced into the sample consequently some particle fragmentation occurred (e.g. upper left, subfigure a).
3 a b c Figure S3 : XP spectra of the samples on which differently sized Ta cluster catalysts were deposited, (a) survey spectra of Ta 1 , Ta n>1 and a blank sample before the reaction and (b) after the reaction. The spectra of Ta 1 and Ta n>1 are offset for better visibility. For all samples the presence of the expected elements from the support (Si, O) and the ubiquitous impurity C is observed; Ta exhibits 4s, 4d and 4f peaks in the investigated region. The only noticeable qualitative change from (a) to (b) is the nearly complete disappearance of the Ta 4d 5/2 and 4d 3/2 peaks for Ta n>1 . Additionally, some peaks have changed in intensity: the O KLL Auger transition and the C 1s and O 2s peaks. The results in Table S4 show that the "homogeneous" and the "heterogeneous" experiments lead to the formation of a comparable amount of molecules of cycloocteneoxide. This observation suggests that a) catalytically active species remain on the surface of Ta n>1 after treatment for 48 h under the reaction conditions b) the Ta n>1 is prone to leaching after prolonged exposure to the reaction conditions. The impact of the leached tantalum species on the catalytic activity of Ta n>1 is likely to be overestimated with respect to a regular catalysis experiment because in the "hot filtration" test the sample was kept 48 h under the reaction conditions prior to the addition of H 2 O 2 . 
